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Abstract
3D facial mesh registration is a key step in 3D facial analisys. This process calculates a mapping between faces in
order to put in correspondence each point of both faces. In this poster we introduce a new approach for 3D face
registration based in geodesical distances and 2D non-rigid registration.

1. Introduction

3D facial expression analysis tries to extract information
from a 3D representation of real human faces. Most of meth-
ods, need several samples to extract relevant information. In
order to do so, registration is a key step, as it puts in corre-
spondence the different parts of faces.

We present a new method for 3D facial meshes, using
geodesic distances and non-rigid registration algorithm.

2. Methodology

Our methodology pursues the registration of 3D surfaces us-
ing a 2D representation of them. Considering the surface as
a 2D height map, the first step has been to obtain a geodesic
distance map. This distance map encodes the minimum dis-
tance to the nearest landmark in each pixel through the sur-
face (see fig. 1b). With this map we wanted to take into ac-
count the morphology of the surface as well as the landmark
information. This selection is better suited than texture, as
some texture areas present no sufficiently distinctive infor-
mation for a robust registration.

Once the distance map is constructed, we apply demons
non-rigid registration algorithm [CPA99]. Demons algo-
rithm uses pixel intensities to calculate a displacement map
between two images. In our case, this intensity corresponds
to a distance. Taking one face as a reference, we register the
rest. In this way, we are able to have dense correspondence
for the complete dataset. Sub-pixel accuracy is achieved by
spline interpolation.

3. Results

We have used Bosphorus DB (http://bosphorus.ee.
boun.edu.tr/Home.aspx) as dataset, and we have taken
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Figure 1: Results of the method

388 examples performing 6 expressions. The database sets
landmarks of these expressions using 24 Action Units (AU)
defined in FACS [EF78]. Figure 1c shows a measure of per
pixel error, between two faces registered with our methodol-
ogy.

4. Conclusions

We have achived robust, simple and fast non-rigid facial sur-
face registration. This methodology could be extended to any
kind of parametrization rather than the simplest height map
considered here and to other kind of landmarks or mesh fea-
tures.
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